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The term "L igh tsa ts "  r e f e r s  t o  low volume, l o w  mass, low-ear th o r b i t ,  
s a t e l l i t e s  s u i t a b l e  f o r  launching from Get Away Special  (GAS) can is te rs ,  o r  as 
secondary payloads on expendable launch veh ic les .  I am aware o f  on ly  a few recen t  
l i g h t s a t s  i n c l u d i n g  NUSAT I ,  GLOMR and a number o f  amateur r a d i o  s a t e l l i t e s .  I 
know o f  no c i v i l i a n  fede ra l  agency present ly  opera t ing  a l i g h t s a t ,  o r  w i t h  any 
immediate p lans t o  do so. Yet when La r ry  Thomas asked f o r  a speaker f rom t h e  
Federal A v i a t i o n  Admin i s t ra t i on  (FAA) t o  d iscuss the  GAS program, and p a r t i c u l a r l y  
i t s  p o t e n t i a l  f o r  launching l i g h t s a t s ,  from the  FAA's perspect ive,  I na ive l y  agreed 
t o  f i n d  one. So I s t a r t e d  s tudy ing the  Federal A v i a t i o n  Admin i s t ra t i on  Plan f o r  
Research, Engineer ing and Development, and t a l k i n g  t o  people respons ib le  f o r  
implementat ion o f  t h i s  plan. 
a c t i v i t i e s  designed t o  improve the  safety ,  capac i ty  and e f f i c i e n c y  o f  t he  Nat iona l  
A i rspace System (NAS) between now and the  year  2015, by e x p l o i t i n g  e x i s t i n g  cap- 
a b i l i t i e s  and in t roduc ing  s p e c i f i c  new technologies,  i n c l u d i n g  s a t e l l i t e - b a s e d  
serv ices.  I found very  1 i ttl e has been done concerning i nco rpo ra t i ng  s p e c i f i c  
sa te l l i t e -based  serv ices  i n t o  the  NAS w i t h  t h e  except ion o f  t he  GPS nav iga t i on  
system. And t h i s  i s  t o  be expected since, u n t i l  r ecen t l y ,  there  was l i t t l e  general  
awareness of t he  techn ica l  and economic p o t e n t i a l  o f  l i g h t s a t s .  Consequently, I am 
n o t  here t o  present  an o f f i c i a l  view o f  t h e  FAA concerning u t i l i z a t i o n  o f  l i g h t s a t  
technology, s ince  t h a t  has n o t  been de f ined y e t .  
t h a t  t he  FAA w i l l  be very  i n t e r e s t e d  i n ,  and suppor t i ve  o f ,  any new o r  e x i s t i n g  
technology t h a t  o f f e r s  p o t e n t i a l  t o  improve t h e  safety ,  capac i ty  and e f f i c i e n c y  o f  
the  NAS. This morning I i n tend  t o  t e l l  you what I have learned can be done from 
the  perspec t ive  o f  an i n d i v i d u a l  w i t h i n  a government agency who wants t o  use a new 
technology t o  enhance the  miss ion  o f  t h a t  agency. I hope what I learned and w i l l  
pass on t o  you w i l l  be an i n s p i r a t i o n  t o  any government employees i n  the  audience 
and use fu l  t o  those o f  you who are  seeking government sponsorship. 

This  p lan  i s  t h e  o f f i c i . a l  document desc r ib ing  the  

However, i t  has been my exper ience 

For those o f  you who do n o t  represent  government agencies, I b e l i e v e  the re  a r e  
several  advantages t o  ga in ing  t h e  sponsorship o f  government agencies f o r  your  pro- 
j e c t s .  These inc lude:  

141 



- Miss ion Support: 

You can u s u a l l y  f i n d  an agency whose miss ion  p r a c t i c a l l y  
your  p r o j e c t  i f  p roper l y  presented. It i s  t h e i r  respons 
task.  

- Contacts: 

requ i res  i t  t o  support  
b i l  i t y  and ass gned 

I n  the  course of t h e i r  work many people i n  an agency g e t  t o  know t h e  knowledge- 
ab le  and i n f l u e n c i a l  people i n  a p a r t i c u l a r  f i e l d .  
o u t  o f  t h e  p a r t i c u l a r  i n d u s t r y  t h e  agency i s  concerned w i t h  and a re  members o f  
t h e  associated pro fess iona l  i n s t i t u t t o n s .  

Frequent ly  they have come 

- Money: 
Although an agency may n o t  have much a v a i l a b l e  money, i t  i s  sometimes eas ie r  
t o  j u s t i f y  an expend i tu re  f o r  p u b l i c  bene f i t ,  education, research, etc. ,  than 
i t  would be i n  a p r o f i t  d r i v e n  environment. 

- Insurance: 
S ince t h e  government i s  s e l f  insured, if they become the  owner/operator o f  a 
s a t e l l i t e  t h e  expensive l i a b i l i t y  insurance premiums can be avoided. 

For those among you who do represent  government agencies I would l i k e  t o  
p o i n t  ou t  t h e  b e n e f i t s  rece ived by t h e  FAA f rom t h e  NUSAT I p r o j e c t .  

NUSAT I was designed, b u i l t ,  launched and operated f o r  about twenty months w i t h  
a t o t a l  d i r e c t  expend i tu re  by  the  FAA o f  l e s s  than $70,000. 
been a g rea t  deal  more i n  u n i d e n t i f i e d  FAA employee time, v e h i c l e  use, t r a v e l ,  e tc .  
But  I doubt the  t o t a l  was more than $150,000. Not o n l y  d i d  NUSAT I prov ide  the  
FAA w i t h  t h e  exper imental  data needed t o  b u i l d  a f u t u r e  opera t i ona l  system, b u t  i t  
a l s o  demonstrated t o  t h e  FAA t h a t  a smal l ,  low e a r t h  o r b i t  s a t e l l i t e  could be used 
f o r  o the r  a p p l i c a t i o n s  impor tant  t o  i t s  mission. 
Aerospace Techno1 ogy (CAST) a t  Weber S ta te  Col lege, t h e  o rgan iza t i on  t h a t  evolved 
ou t  o f  t h e  NUSAT I p r o j e c t ,  a re  meet ing w i t h  FAA o f f i c i a l s  t h i s  week t o  exp lo re  
the  use o f  these s a t e l l i t e s  i n  Research, Engineer ing and Development p r o j e c t s  f o r  
severa l  FAA programs. The FAA i s  now open t o  suggest ions f o r  us ing  the  low e a r t h  
o r b i t  s a t e l l i t e  f o r  miss ions no t  even considered before. 

O f  course, t he re  has 

Representat ives o f  t h e  Center f o r  

The p u b l i c  r e l a t i o n s  and a v i a t i o n  educat ion aspects of t h i s  program were 
e x p l o i t e d  f u l l y .  
example o f  what A v i a t i o n  Educat ion F a c i l i t a t o r s  can accomplish. 
v i s u a l s  o f  NUSAT I, w i t h  explanat ions o f  i t s  purpose, have been d isp layed a t  many 
schools i n  no r the rn  Utah, a t  var ious  NASA and FAA f a c i l i t i e s ,  a t  t he  Utah S ta te  
Cap i ta l  , a t  many f a i r s  and conventions, a t  t h e  Smithsonian I n s t i t u t i o n  and i n  the  
f a c i l i t i e s  and magazines o f  many corpora t ions .  

educat ional  i n s t i t u t i o n s .  The FAA has completed t h r e e  o the r  con t rac ts  w i t h  Weber 
S ta te  Col lege t o t a l l i n g  $4,300 and i s  p resen t l y  n e g o t i a t i n g  a t  l e a s t  two more f o r  
about $5,000. 
work accomplished which would no t  o therwise g e t  done and t h e  b e n e f i t s  t o  students 
i n  p r a c t i c a l  exper ience and exposure t o  r e a l  problem s o l u t i o n  a re  o u t  o f  p r o p o r t i o n  
t o  the  expendi tures.  

The NUSAT I p r o j e c t  i s  f requent ly  h e l d  up w i t h i n  t h e  FAA as an 
Models and audio- 

Local FAA personnel have learned how t o  develop s y n e r g i s t i c  r e l a t i o n s h i p s  w i t h  

A1 though the  amounts o f  money a re  smal l  , t h e  b e n e f i t s  t o  the  FAA i n  
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Perhaps the  g rea tes t  b e n e f i t  t o  t h e  FAA has been an expansion o f  our  v i s i o n .  
We have learned t h a t  t r a d i t i o n a l  program management may n o t  be the  b e s t  way t o  
accomplish every  task.  
ways o f  accompl ishing our  assigned misslon. 

We have learned t o  t r u s t  our assoc iates t o  t ry c r e a t i v e  
We have glimpsed t h e  f u t u r e  and our 

I r o l e  i n  it. 

Based upon our  exper ience w i t h  t h e  NUSAT I and more recen t  p ro jec ts ,  I would 
suggest t h a t  t o  work success fu l l y  w i t h  a government agency you w i l l  need t o  keep 
several  common sense p r i n c l p l e s  i n  mind: 

1. Advocates : 
I n  my o p i n i o n  i t  i s  abso lu te l y  mandatory t h a t  you have an advocate w i t h i n  the  
sponsoring agency who has t h e  in f luence and a u t h o r i t y  t o  accomplish what you 
wish t o  do o r  can ga in  t h e  support  o f  such a person. I n  fac t ,  more than one 
advocate, a t  several  d i f f e r e n t  l e v e l s  of t h e  o rgan iza t i on  i s  even b e t t e r .  

NUSAT I rece ived suppor t  from the  FAA n o t  on l y  because a number o f  l o c a l  FAA 
employees dedicated a g rea t  deal  o f  t ime and e f f o r t  t o  t h e  p r o j e c t ,  b u t  be- 
cause the  Regional D i r e c t o r  sought and approved FAA suppor t  a t  reg iona l  and 
na t i ona l  l e v e l s .  I n  add i t i on ,  FAA Admin is t ra to rs  v i s i t e d  the  c o l l e g e  and pro- 
v ided t o p  l e v e l  coo rd ina t i on  w i t h  NASA o f f i c i a l s  a t  key moments i n  the  p r o j e c t .  

2 .  Care and n u r t u r e  o f  y Q u r  advocates: 
You must recognize t h e  cons t ra in t s  under which your  advocate operates i n c l u d -  
i n g  budget cycles,  c o n f l i c t  of i n t e r e s t  regu la t i ons ,  personal  i n f l u e n c e  and 
c r e a t i v i t y ,  p ro fess iona l / t echn ica l  s k i l l s ,  personal  t ime and ded ica t ion ,  
l e g a l / r e g u l a t o r y  c o n s t r a i n t s  concerning con t rac t i ng ,  e t c .  Please be under- 
s tanding and p a t i e n t ,  your  advocate may be r i s k i n g  h i s  r e p u t a t i o n  and f u t u r e  
e f fec t i veness  and promotions on you r  p ro jec t .  

I t  i s  probably  f u t i l e  t o  say t h i s ,  b u t  when rep resen ta t i ves  o f  you r  organiza- 
t i o n  make p u b l i c  statements about you r  p r o j e c t  t r y  t o  make sure  they are  
accurate and n o t  embarrassing t o  your  sponsor. Regulatory  agencies take  
enough heat  over  t r u e  statements. 
erroneous i n f o r m a t i o n  as: a i r p o r t s  would be shut  down f o r  severa l  days w i t h -  
o u t  i t s  serv ices ,  a i r  t r a v e l  would be much s a f e r  when i t  became f u l l y  
ope ra t i ona l ,  i t  i s  s t i l l  i n  use, e t c .  

Statements about NUSAT I inc luded  such 

3. Relevance t o  t h e  agency miss ion:  
Your proposed p r o j e c t  must d i r e c t l y  suppor t  t h e  m iss ion  of t he  agency whose 
suppor t  you a re  seeking. 
n o t  be used l e g a l l y  i f  the p r o j e c t  does no t  suppor t  i t s  mission. Secondly, 
i n d i v i d u a l s  w i t h i n  an agency a re  l i k e l y  t o  be techn ica l  exper ts ,  and know 
o t h e r  techn ica l  exper ts  and a u t h o r i t i e s  , i n  t h e  spec ia l  i t i e s  invo lved.  

The f i r s t  reason i s  s imply  t h a t  agency resources can 

The NUSAT I p r o j e c t  f i t t e d  q u i t e  n i c e l y  i n t o  several  n iches o f  t h e  FAA miss ion.  
I t  prov ided exper ience i n  t h e  use of a new technology t o  so l ve  a techn ica l  
problem i n  t h e  NAS. I t  prov ided an e x c e l l e n t  v e h i c l e  f o r  aerospace educatfon 
which i s  one o f  t h e  purposes o f  t h e  FAA. It enhanced the  p u b l i c  awareness o f  
t h e  r o l e  o f  t h e  FAA, which i s  always impor tan t  t o  a r e g u l a t o r y  agency. 
a l l  r e g u l a t o r y  agencies, t h e  FAA p a r t i c u l a r y  apprec iates t h e  r a r e  pub1 i c i t y  
t h a t  i s  complimentary t o  it. The FAA enjoyed p u b l i c i t y  t o  t h e  e f f e c t  t h a t  i t  
was app ly ing  space age technology t o  t h e  p r a c t i c a l  s o l u t i o n  o f  a i r  t r a f f i c  

L i k e  
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c o n t r o l  problems a t  v i r t u a l l y  no cost .  
accura te  they were always laudatory .  

Al though t h e  r e p o r t s  were r a r e l y  

4. NASA support :  
It goes almost w i t h o u t  saying t h a t  you w i l l  need t h e  support  and advocacy o f  
t h e  NASA people. For tunate ly ,  i t  i s  no t  very  d i f f i c u l t  t o  g e t  t h e i r  support. 

I w i l l  n o t  t ry  t o  l i s t  a l l  t h e  people w i t h i n  NASA who made the  NUSAT I p r o j e c t  
a success. 
t h e  Cape, i n  Houston, a t  Headquarters, t he  as t ronaut  corps, e tc .  NUSAT I 
would n o t  have f lown. I would l i k e  t o  p o i n t  ou t  t h a t  much o f  t h e i r  suppor t  
was above and beyond t h e  c a l l  o f  duty,  and no t  w i t h o u t  cons iderable personal  
r i s k .  

Wi thout  t h e  complete support  o f  t h e  people here a t  Goddard, a t  

5. Support o f  non-government groups: 
It i s  impor tan t  t o  e n l i s t  t h e  support  o f  r e l a t e d  non-government groups such as 
p ro fess iona l  and t r a d e  organ iza t ions  ( IEEE/AIAA/SAE/etc.) , amateur r a d i o  
groups, manufactur ing o r  opera t ing  corporat ions,  e tc .  
i n f l u e n c i a l  support, as w e l l  as, personnel, m a t e r i a l  and f i n a n c i a l  resources. 
Jus t  as w i t h  the  government agency invo lved,  you should seek an advocate w i t h -  
i n  each o f  these o the r  organizat ions.  

These groups prov ide  

As you 
organ i  
and a t  
pub1 i c  
propos 

I a l l  know, t h e  NUSAT I p ro j ec t  was almost t o t a l l y  supported by s u c h  
zat ions .  Key people i n  these organ iza t ions  sometimes made th ings  happen, 

o the r  times, l e t  th tngs  happen. 
suppor t  created more suppor t  w i t h i n  t h e  FAA. 

I n  add i t i on ,  t h e  very  f a c t  o f  t h e i r  
A few l o c a l  engineers 

i n s  a l i q h t s a t  may w e l l  be considered crackpots  by t h e i r  super iors ,  b u t  
uppor t  and people 
Paren the t i ca l l y ,  
ps w i t h  e lec ted  

. .  
when o f f ; c ia l s -o f  m a j o r  aerospace companies s t a r t  t o  o f f e r  
see a p r o j e c t  w i l l  succeed, the  agency suppor t  i s  assured. 
t h i s  type  o f  suppor t  a l s o  he lps  an agency i n  i t s  r e l a t i o n s h  
o f f  i c i  a1 s . 
6. Demonstrate broad i n t e r e s t  and suppor t :  
It i s  impor tan t  t o  demonstrate the  i n t e r e s t  in,  and suppor t  
p r o j e c t  by o the r  o rgan iza t ions  who may b e n e f i t  f rom it. 

o f ,  a proposed 

The NUSAT I p r o j e c t  enjoyed the  i n t e r e s t  and suppor t  o f  Western A i r l i n e s ,  the  
Un i ted  States A i r  Force, t h e  Utah A i r  Nat iona l  Guard, t he  B r i t i s h  C i v i l  
A v i a t i o n  Au tho r i t y ,  t h e  B r i t i s h  Defense M i n i s t r y  and t h e  I n t e r n a t i o n a l  C i v i l  
A v i a t i o n  Organizat ion.  

7. Educat ional  i n s t i t u t i o n s :  
Educat ional  i n s t i t u t i o n s  a re  good p laces t o  organize p r o j e c t s  i n  order  t o  
f i n d  bo th  c r e a t i v e  people and cheap labor... 
i n s t i t u t i o n s  are r e l a t i v e l y  n e u t r a l  p laces where government agencies and 
competing companies can work together .  

I n  add i t i on ,  educat ional  

Al though NUSAT I genera l l y  has become associated p u b l i c l y  w i t h  Weber S ta te  
College, i t  i s  as much a product  o f  Utah S t a t e  Un ive rs i t y .  
very  key antenna design, cons t ruc t i on  and t e s t i n g  was done a t  New Mexico 
Sta te  Un ive rs i t y .  
u t i o n s  and others who were a t t r a c t e d  t o  t h e  p r o j e c t  through these i n s t i t u t i o n s .  
Although many corpora t ions  con t r i bu ted  t o  t h e  NUSAT I p r o j e c t ,  i t  would have 

I n  add i t i on ,  some 

It i s  a product  of many i n d i v i d u a l s  w i t h i n  these i n s t i t -  
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been impractical, and i n  many cases, i l l ega l ,  f o r  FAA o f f i c i a l s  t o  seek these 
contributions. 
ins t i tu t ion  w i t h  no real nor apparent confl ic t  of interest .  
su l t  of this project several new corporate ventures have s tar ted which should 
benefit the local economy, and this is  one impor tan t  function o f  s t a t e  funded 
educational institutions. Another benefit was the successful matching of 
recruit ing companies w i t h  the best o f  the job seeking students. 

B u t  we a l l  could work t o  support a project a t  an educational 
Partly as a re- 

8. Money: 
Do n o t  expect t o  get vast amounts of public money. 
have b i l l ion  dollar budgets for  payrolls, property management, etc.  your 
sponsors may have very 1 i t t l e  discretionary money for  experimental or demon- 
s t ra t ion  projects. 

Even t h o u g h  an agency may 

9. Leadership! 
You must have the leadership of dynamic, enthusiastic,  individuals w i t h  the 
v i s i o n ,  dedication and motivational s k i l l s  t o  get a project s tar ted and keep 
i t  go ing .  

Many of  you know the story of NUSAT I .  A NASA o f f ic ia l  advised me t o  get i n  
touch w i t h  Gil  Moore. 
i n g  ten unchaperoned minutes w i t h  Gi l .  Many fellow victims are  i n  this room 
today and recognize my F a u s t i a n  p l i g h t .  Gil t o l d  us we could d o  i t ,  t h a t  i t  
was our moral duty t o  our country, t o  our families, t o  our  own happiness, to  

offered one of the GAS cans he had purchased and his f u l l  s u p p o r t .  
jokingly t e l l s  new participants i n  his projects t h a t  you have surrendered 
your soul t o  the enterprise .... he's n o t  j o k i n g .  

Perhaps Gil ls  greatest  achievement has been t h a t  he has cloned himself i n  the 
person of Bob Twiggs.  Bob now leads, guides, cajoles,  threatens, encourages, 
commits, supports, e tc .  the Center fOr Aerospace Technology a t  Weber S ta te  
College i n  much the same way Gil d i d  during the NUSAT I project. 

I was a naive young man and made the mistake of spend- 

I unborn  generations of students, e tc . ,  e tc . ,  e tc .  And besides t h a t ,  he 
Gil 

I believe the opportunities t o  f i n d  government sponsors and advocates a re  
almost l imit less .  
L i g h t S a t s  a t  t h e  N a v a l  Post-Graduate School i n  Monterey, CA,  l a s t  August and a t  the 
Conference on Small Sa te l l i t e s  sponsored by Utah State  University and the A I A A  i n  
Logan, Utah, ea r l i e r  this month. 
tremendous range of interest  and  potential applications o f  small low earth o r b i t  
s a t e l l i t e s .  The government was represented by every branch of the Department of 
Defense, the Department of TransportatSon, the Federal Communications Commission, 
the Department of Energy, the National Aeronautics and  Space Administration and 
probably some more we didn ' t  meet. 

s a t e l l i t e s  t o  implement some of the programs ident i f fed i n  the Research, Engineer- 
i n g  and Development Plan. p r o v i d i n g  accurate, current, over ocean 
a i r c ra f t  positions t o  air t r a f f i c  controllers;  enhancing low a l t i tude  and  off-shore 
communications capabi l i t ies ;  monitoring and control1 ing remote f a c i l i t i e s ;  and 
dependent surveillance systems. 

Many of you were a t  the DARPA/AIAA sponsored conference on I 

You may have been as surprised as we were a t  the 

Several people i n  the FAA are  now interested i n  u s i n g  small, low earth o rb i t  

These include: 
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S i m i l a r  systems a re  o f  i n t e r e s t  t o  o ther  government organizat ions.  We know 
the Federal Communications Commission i s  i n t e r e s t e d  i n  the  s o l u t i o n  o f  a problem 
common t o  the FAA and severa l  m i l i t a r y  groups. 
o rgan iza t ions  ma in ta in  remote communications and sensor f a c i l i t i e s  t h a t  r e q u i r e  
mon i to r ing  and c o n t r o l  i nc lud ing :  t h e  Department o f  Defense, t he  Bureau o f  Land 
Management, the Department of Engergy, t h e  Nat ional  Park Service,  the  Nat iona l  
Oceanic and Atmospheric Admin is t ra t ion ,  the Uni ted States Coast Guard, the  Nat iona l  
Forest  Service,  the  Nat iona l  Weather Service, t h e  Secret  Service, t he  Drug Enforce- 
ment Admin is t ra t ion ,  t he  Immigrat ion and N a t u r a l i z a t i o n  Service, the  Department of 
Ag r i cu l tu re ,  t he  Federal Bureau of I nves t i ga t i on ,  t h e  Department o f  Transpor tat ion,  
the Uni ted States F ish and W i l d l i f e  Service,  t h e  Uni ted States Geological  Survey, 
etc.  These a r e  j u s t  a few I have worked w i t h  from t ime t o  t ime and now have remote 
f ac i  1 i t i  es and communications requ i rements . 

We know t h a t  many o the r  government 

I ' m  sure t h a t  many of you know of app l i ca t i ons  and experiments o r  demonstra- 
t i o n s  o f  g rea t  i n t e r e s t  t o  these, and other,  agencfes. I n  add i t ion ,  i n t e r n a t i o n a l ,  
s t a t e  and l o c a l  governments have many agencies which p a r a l l e l  the Federal agencies. 
U t i 1  i t i e s ,  o i l  companies, r a i l r o a d s ,  sh ipp ing companies, engineer ing companies, 
etc.  and assoc ia t ions  o f  these companies o f f e r  oppor tun i t i es  s i m i l a r  t o  government 
agencies . 

I n  conclusion, I hope I have convinced you the re  a re  many advantages t o  be 
r e a l i z e d  from government sponsorship o f  GAS pro jec ts ,  bo th  t o  the  sponsor and t h e  
sponsored. I hope I have g iven you some use fu l  i n s i g h t  on how t o  win f r i e n d s  and 
i n f l u e n c e  people among your  p u b l i c  servants. And I hope I have i n s p i r e d  some o f  
you t o  seek new app l i ca t i ons  of the GAS resource which w i l l  b e n e f i t  us a l l .  

I apprec iate the  oppor tun i ty  our  hosts  have g iven me t o  address you and your  
k ind  a t ten t i on .  Thank you. 
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